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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress short-channel 
effects and simultaneously miniaturize in the element 
size by a method wherein impurity concentration is 
reduced in a specified range by adding impurity ions to a 
silicon substrate from a specified direction. 
SOLUTION: It is possible to add impurity ions more 
deeply and with less damages by adding the impurity 
ions from <1 10> axis. For example, in the range within a 
depth 10 nm of a silicon surface 306, as complete 
shadow of a gate electrode 301 is formed, it is hard to 
receive damages of collision ions at the time of addition 
of ions. Since a punch through stopper is formed with 

such the structure, a region where carriers move sc* x* m » 

preferentially (a channel forming region 106) and a 

region where a depletion layer is restricted (a punch through stopper 105) can be separated. 
That is, it is possible to reduce concentration of impurities included in the channel forming 
region (impurities of the same conductive type as in the punch through stopper) until 1/100 to 
1/10 of concentration of impurities included in the punch through stopper. 
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tlhmi^vm<om&ii lXlO^-lxlO^atoins/W 
tlh mttm3COWJg.te 1 X 10' 8 -1 X 10' ^atoms/cm 8 

x-h o . mmzmv-zmmvv m >mmti± 

iz&thhmi^imnm&te ixio> 6 - ixio^atoa 
s/co.3 x'bzzt&mti-zmsft&m. 20 
intm 5 ] m^y y a ymfcizttix < 1 1 0 > m 

4 «8FP»»<0«K*« % IMBTOHMBWfc** til 
ffiE^«*<0«KO l/100~l/10fc^-SCi:$r^Sti:-r 

y-fhSffiSrJgjS'fSXek. 30 
mtimik^UaymmzMLX < l l 0 > M*ffl4>6 

1 3Kxiii 5«*>4.a<*h.fc3ptt«*iiairr6is 
mfl e*«ft wsapigfc: «t 0 m e«f£.f B J' y a >««o 

ms^mn^m&co uvKh-mobz&zbznmb-t 40 

[|I*J18 3 «^5*fcttHI#*6fc:fcVvr;. file* 

tmmmz^tixhm^m^mmt ixio> 8 ~ ix 
mm. 
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B?ie^^<OjgS{± 1X10 1S - 1X10 ! 7 atoms/cm 8 ?$> 

ims&i o] n%%5&K\m%%e\,ztowx . mile 
«m 

[OOOl] 

Smil^Sh^yvX^ (MOSFETifclilGFE 

Ttifim&) <oaustwi-4. mz. +**iv&if 

0.3/xmlitT (ftaWtJ±0.05~0.2 jum) lOMf 

[0 00 2] t^. *WW«MOSFETiiaiMfcL 
TfllJfiSiXfclC. VLSI. ULSI^i:'^^ 

[0003] 

MOSFETti, y-f h*E£J:->T* 

tf. y-x ■ HMflWoiTFaL «v*uu iEfL«[&* 

y-^ymmth. 

[0 004] t^^^>7y^'X^£Of-v^^$:ffl< 

ix^<t. v-xt \ t wy&iB<n2aBmm& (£ 

[0005]H|]*> N h7>'v f X^^^7fc-ri.Jttf>tcy 

[0006] m-v *>w%?mmxk% ^mti 

X . «SE*«aai o » =5: 1 1 * I) ^ *y+Mr-tfe. 1 1» . 
MO S F E T<7)«»bA.c7)X y <y hti, <Kttffi-fl: • iS3S 

[0007] M?-* *)\s%)$k%m\ L%tfl> , M O S F 
ET£fiMWM-*B3cfcl/t. 1974*tDennard tci-o 

( 1 ) y-T h&HflSrfSK-f £>, ( 2 ) V-X/ 

(szmm) zwth. b^t^ntf^mx-hh. 

[0008] ( 1 ) {Z-O^Xit. ffir 3 nnWRST* 

6. (2) tcl$LTi'r*yh*-tfyyiSB<7)I**i' 
?oyt4 XmTT'fi^^S^SLTV^ 
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[0009] ( 3 ) 0)imt LXli. *~mtt>1Xi><n 

^tffiT' MOSFET r ffMf I) Ut . 1 X 10 1 8 atoms/cm 

[00 10] ZixZ®ntZ>tz&<F>^®.t LX. 02 1 
j^flifcflfiltffcl&lVO**. 02tfcWt3O HiV 
-XfM, 2 0 2fiKl'-'f yfBHL 2 0 3(iLD DM 
UL 204^4 h©TC'2bS. ^-Whllffi^ 

( ^yfvOl—X h «y M-) 2 0 StfB&ZtlX 
Wh. Z.<7ffi&X'\i>^s+*)V-KY -yA-2 0 5fci 

[00 11] 

LTTOCHM £j8Jirt4 £ XHrhtil . zcr>m. 

[0012] t-fm 1 uts/y aymRco&jfrttvm 
xito&xhz. 

[0013] BsfiT'JiA-yf-xyP-Xh >/J*-cr>Bf8M 
[00 14] fc^tf, -eof^^cTD^tv'Jnya 

«t*r ix - &**i-t*>+\ tawi. w < 

[00 1 5] si2wraffljsiii/U3yaag«fncfr 

[0016] aaoSftfc^ifH *y«ffi&n*fr£f6 1 
raES*(6lt»S^J:t)0. Hot, A-yf-x;U-X 

[ 0 0 1 7 ] ~>v 3ymuztfLxn±.fre>wti\i$ti& 

k. fdlXhTxjyr^)V<r)y—)U<r)^¥^U^y 
[0018] J^^LfcatttSfltt^^^rafttf) 
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4 

VTCO&mZWf. *yWStl ( F ET^y 

«mica***!>Kw yuan offir. *t*'j<f * (m 

[0019] ia_t«KC, )Vs*j-xiV-x h 
[0020] *KfM»iJaJ:Oa=5:raayi^ 

10 mzmi-* m\ 1 0 1 mo s f e T£ft&-r 

[002 1 3 

[ MH£ W**- h tz#>m& ] *BB^ii . y U ^ 
>J y^t of ) zmvzmiX'b 0 . y'J3 y»g 

mLxm^iyx-iszwzK^nmfriwmj * 
yzm\ir??>!pjzimm&. 
[0022] tonmiyysyco (not mtas 
**i*o» ep*> <i 1 o>«r**. < 1 1 

20 0 > mco^mm^mmxh 0 , < 1 1 0 > 

ys-fx^rniJ *yiW3Htt&z tw*imt%z>. 

[0023] *II^c0#m{4, f-+*>J y^KS* 

sp*>s ymmmzmmbx ^yi-x/i' 
-xhvrt-<m$aM*ftoz\tx\ 

Srfiffi W" S i: RUSCi/ 'J 3 y^ffljfiff (y'J3 yglffiA> 
fe*SlOnniJSlrt<0«ffl) O^X-^'SfiML, 1.0, ^ 

30 [0024] ;«aa«Wtfc-r* - tt^^-A- 

MkZZRmm ( *;HH«) fc **«Wfc*«t 6 
c: i: h<DX\ ^^^Hzmsf^wmWf 

[002 5] <110>*^nWl'f*5'fe 

^^fjfife'f 7ty*m$th ztiz%&. m^x, f- 

40 Tt>> -ewT^^yf-X/l'-X h -ys*-%&&t& Z k 

\m&x-hh. w/z. ft hmm^voymm&m 
I. 

[0026] itz. Wf-XlV-X V -v^-k LXMn 

ti^mat lxi±v-x/vu4 ym®kimm%m 

TZbtf 1 3fii*^Sa'ix^7cS (^Wtctt^ay. 
50 tziirytty) ftfflv^itfA^. 
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5 

[0027] Tffiw tynwwffli. 4 yr 
7>T—i/*y. 7°7X-?K-f y?^ u— f-H-h* 
y?<n^1tfxbw^ftXftt\f&^. itz. mrth4 

*ymmmcmx'i>M:^i. it^mt ixmatw 

[0028] 

[ mwmmm ) *mm?>mmmizn ^x . 

[0 0 2 9] C*«Wn*«SMB»MOSFET«|« 10 

it*-*-, hi (a) xtmmx'h*), lai (b) iih 
i (a) £ a— a ' x-Witzmm. mi (o t4Hi 

(a) £b-b* -CW-jJtBriii-C**. 

[0030] 01 (A), (B) s (OfctJWC, 1 
Olliy-XflWL 10 2»iHWy««, 10 3147 
-f-zuPIWUI, l 04(i^-M r-mffiT'fcS. fcii, * 
WW+-CttV-XlR« 10 1, KM y«W 1 0 2 L 
a>f m IX V v5rV^ ;««f«ttt LDD mt«?*7 -fe 7 

[003 1] *LT, MWE1 04OTtCt<' l ))i 

h >yA-T'J> 0 . *W±fcfi»$-4¥*fWI« 1 0 

[0 0 3 2] CcO^f, Ayf-^-7. h /A- 1 0 5J4 
V-X«W1 0 1^H>H«10 2tftL4V>*fc 

tiiWWU». 30 

•y A- t y-*/ K M yfB$h *«ti»*»fcJS»t 
l>ttfMfc4«<'£i;#t'#, MOSFETcOfliKttS: 
Oft&itj&f'C'Si. (HI (C) ) 
[0 0 3 3] 4fc, 01(B) fctJWClOOT^SJl 

>y A- 1 0 5 C i otSf-V *H^II*WJ$fll>?) 
X\ r**)W8fm®b LT^'J ay»8£ffl^**a 
fctt. mWim&Z 1 xioi'atoms/cms UTF (ASWW4 
1 X10 16 ~5xi0 l 7atoms/ciii3 ) k&MzWz.&Zbtf 40 

[ 0 0 3 4 ] . 1 X 10' 6 atoms/ci# JJTFOStQIl* 

HflT'li lxl0 16 atoms/c# SStCtf^lgjfiUK^^o 
[00 3 5] ^^*;l^J«««t3^ttftA6fiqEt- 
I*-** 5 , lX10 17 atoBts/ciD3 MTTte^®. 
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T<4ffi£jt£#4-$r< i: t> 1X10 1 7 atoms/cm 8 tTFiS: 

[0036] &i>, @ 1 X'lim^y'J a yg|g 1 o o 

LftMOSFETiJgjW-iOTi-JTWM. 

^x/MggUl X10 !7 atoiiB/cni3 JJlT (#fflWC»i 
lX10 16 -lXl0 17 atoms/cm5 ) tMH^. 

a y h -y A-t4 r >- x /V fc R-VtUDTRMft 

[0037] A*yf-X;U-X b -y A- 105 ZBffrtZ 

ji/um%) nz£~>xm%'>x<&v. ftrnzinxw 

is — I X10 1 9 atoms/cm 3 L < (4 1 X10 18 ~3 X10 

^atoms/cm 3 ) (Kffl&X'WtSSt h t 
[00 38] 1 X10 18 atoms/ctf OT^S&KTteA-y?- 
X;!^-^. h >yA'-t LT<03»ft3& t a< . 1 XlO^atoms/ 
cm 8 ULt^jgST1±M OSFETt LXWlft L%<Kc~i 

Xlio. jEftlzmftZitlKMziiv-iSyZ^mL 

X 3 Xl0 18 atoms/cra3 OTfef* ^ U\ 
[0039] 4Jt. A-y^x;P-x h <yrt-<M&tfiMZ 

K>i>m z Fm^&mzBm-z>t&\,\ sttwtii?-** 

/ 1^4«0 . 05M). 3 5w m k 4 o feii^co y - X / F u >f y 
&-&$£Z*%&i-lt, ^'j3y^ffld>A,20-150 nm 
t< (i30-80nm) COmZlZ&f&tZZtfiWt I 

[0040] H^cy-VHk-f yog^ 
o . + 'J t%h^**>V 

mzimzzKn^mitfimi. itu?***)™* 
wmtt&m. *ym%**t'VT4(?>i&Tm^x 

[004 1 ] *8B*WCJ4^U3^at« 
tc^UT < l l o> ^rrtj^fe^teft'f^-y^asjnt-c^ 

x;i/-x n wt-»mawtr* wiii-f *y<mm: 

[ o o 4 2 ] £ ; X'^mnJ tynmaMrtfcf-zm 

3*m^xffl9tt&. may < -fvvmm mtt 
~?) izm±titzm : mim.®z^t®mmx'h&. z 
fc. *mmaty^ hnmB&itzm'^yi-Aiu 

[004 3] 03(CioV^T. 3 0 0(4 { 1 0 0} EfSjW 
mS B B B x'J 3 3 0 1 li? A YWd'hh. 
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±izy<f hmms o 1 mm-hmcm&Th^x^h 

\.\ ttz. 3 0 2. 3 0 3X'ifiZixZ>£MttZii ; ?ti& 
®z^LX^Z>. 

[0044] ZLX. ZCDtt.BX'i'VsygMSOOlZ 

nix < 1 1 o> mztt^ttm^^mi *y* 
math. msiz^tmizvj ywet^x^ 
tixy^i himmm;ix^va>mmiii2it 
xaKztmtiw ^m^m\sth^')^y«m 
iz?4 h mmtf&iztz i . % z x^immuL ix io 

[ o o 4 5 ] rztzL. htmmvmmtfwmiZTb 

mittz>ztx\ ?4 vmmikftLtz+*r*vyr 
izx ^mazmm&z t h^mx-hz. 

I 0 0 4 6 ] ifc, 4^1K ^y^5n;frfa#" 

^ISft-^ff3>it*W*tv\ sp*>. < i o o ) id[6]<7) 

^y3ySRt*fUTIHlOO)iBrtO<100># 20 
1*1) l:#H^S8(c*™r£?H. i^-f&ifC 

[0047]MH. fflV^^U3ySlR*J{100JS 
fflfiW^Efflffifcijcf fctf) (WAlf {111} Kfflfc 

if) Tftnar , &f Lh < i o o > ttfir^fe^ttft'f 

[0048] i^:, H3fc*t*Hcy-f HSiCiitlt 
flWrflUSfc-t*. fc y-f h«® 3 0 1 <7)TTimm^^ 

x\ mmttttzm&0>m^ffi$temf8.tz> z t 
's-tLxmm-?&. 

[0 04 9] 03T'{± < 1 1 0> *fc»->fc2Jr 

m^Wfa4*y*WfaLx^htf. <no>«ifc 40 
[ o o 5 o ) tui^ate Lx^mm * y zwmr & 

<7)^%m®.®3 0 4 . &2<0^miffl$3 0 5 

[ o o 5 1 ] m i *WF*fe1WW*3 o 4ii . iri&Dafc*-- 
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[005 2] 3S2W*$$feffi$3 0 5fcM:*y8s 

yffl«3 0 2, 3 0 3^mm-^tzmmmM^mii 

4 *yX-%mZitl>iiXL£o . 
[0053] £tz. y-x/HU-f>iW*tJ*5rfe*^ 
£ 1 05RMift««3 0 4 v7)^ffligi!|(i s irM hSS 3 0 

i <o»fc&-5 -castas itiWiM ^yj&^^^fcAU 

(X{±^x/UjIS) fc«*>A>^««<»5 
[00 54]#t. 3 0 6T^§tL|.^U3y^S*^ 

mz < < . ?sj5o § tih T-mm * y<vm. t as 1 

9MS«3 0 4 filT (ft^WWil/lOOT. 

KftK 141/100 OT) 

[0055] aWWW!tt£«ai*«Wr^y'f-^-X 
h >yV\'-S:^tl>^s 01(B). ( C ) tTjrf & 

10 6) fcSSJB*«iiiH-S1S« (^y^-^/l^-x h •/ 

1 o 5 ) t i&smizimtzz t s . 

[0056] ftfr^tfi. A-yfx;l/-x h -//1-<rft 

ymm&tf ixw*~~3xwsx'h~>xi>+* *>v%m 

®mzfcfc?h7F%L®>m%.l± 1 X10 1 7atonB/co3 filf 
( ^Wfc i± 1 x 10 1 5 -~ 5 X 10' 6 atoms/crf ) f & Z 

(A-yf-x;i^-xh>y/N-t n~mnm<7)T-$m) com 
mt. *y+x)v-x h v*-\iz%£ixhT-mi<?mg. 

01/100 M/10tc4-C(S»S*L-CV^*. 
[0057] -e<o-*"f , Wfc8.Wi?>££X'iij-**ii> 

m^m^^msm.\i^y^xiv~x v <y a- t pjg 

****V^VU/28« (5X10"~1 X10 18 atons/cm 

3 ) -c**. 

[00 58] SORfc:lif-'fr*yWgjac«WlfcifUTL#v^ 

mwE&iwm^mj *>zmvthzt t,*&^ 

«W<0**«fi!*WJ: 0 i,BJ^A4;ffi^. ^< fc ^y 

^dcfettc^tt&aueti. ^mmtmrntx-imft 

[0059] d<0»K*li»BHT«f-fr*yHBjai««O 

rte^X'^ S . * LX § ^.t^A- */Wgjfi«S«t>f *y 
mv^rx-iSZyiZtc^fzlh. MOSFE TcT)^ h* 

-^mx-hz. 
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[0060] ELtOfcfc. ^'J ^VmsL&nLX < 1 1 

o > um>&&#k4 *y$mwt &z tw^wmin 

izltiti. < 1 1 0>IH«fii (<9>£>r) #3* 6t 
(#*L<fct2* Hrt> -cfcfctf, <no>w*>fe 

[006 1] Hitf {100} B5*^|ittAJ/'J 
»K£0!fo:i: h b . mmfilZtPfctZ < 1 0 0>M£ 
4 5 * M-iffltl b < 1 1 0 >«te-§W* . fiH X , 
£0D*S£#4 5±3* (#iU<tt45±2* ) WKH 10 
f«J{ciR4fU3f<l 10>ttfr6^U£^fcR»«>>S& 

[00 6 2] =5rfc % $&&£Wf-Xt\s-Xh 

mt,zmm<D®\M.-fifa t*t ix i • <o«s £ t -> 
ttfafrbfflmixwz. %mmz%\^mx~ 
ynmmyzmtoLx^z. ^t. ma*wem 
e>mzi-r*v y-zmmLx^y^x^-x y .yA- 

[0063] JJLhWRfcs *»5HH«0M 0 S F E T\m 

wfczmm-t&zbtfx'*&. **»T<n8m 

Ur-f *WtSMOSFETS:5e3lUd4. 

[0064] cuttM 2 d *mmm?te . &tn 1 ic^ 

L fefll it i S *KIHB» M O S F E T (Jffl L T C 

m o s mB^fltA wtr-oi \xm4*m^xm 
[ 0 0 6 5 ] , {ioo> nfi<opsmr B ^ f 3 

y««4 0 1 &MU ^»^>-aA(Cct^TPS 30 

mst* v vb>9> & y 4 y ? -c* 0 . •> x jvm&im 

tmilZjjkLtzmz 1X10 16 ~ 5X10"atoK/crf <9$g 
[0066] ^a^LOCOS^t'tCiO^ 

BWfc£ffv\ 7 4 -;H<gWttR4 0 4 £ffML£f&. 9k 
mitXmiZ Jl^y'j3 y*ffi£30nmJI<7)8Mfc)$ ( tk<T> 

n nmm Aostmrni. (04(a)) 

[00 67] mz, ^M64 0 6 s 4 07&f8&t 

ni s ^y/xfy, *li7Ty^<7)#mi®£ffl^l><r 
fctfTS*. =3r*3. #Hjfc0rtt±y4 httfiffi* 0.18 

[00 68] *4 KS5*»fiELfcA>. flfcPf"***' 
SMOSFETt^rSfSiS (Effi(S]*^T^lIO) £1^' 
^hVX^4 0 8t'SV\ fWftlfyynyll5 0 

1(C«LT < 1 1 0> *fc&l6l*»feiKD^S:aanrt- *. 

(04 (B) ) 

[00 69] 3»»±&BfcW&;fr|6]#<100>tt 50 
9/21/05, EAST Vers 



HUH* 1 1-233769 
1 0 

bzmizmTnwMimzmK 45° (rynm^m 

MzWmttZbX' < 1 1 0 > tffifflfr&OTOttffig&D 
Sr^t l/CV^>. *BRHHfi4 5 ±3* (iff 4 
L< li4 5 ± 2 • ) WRHTWf i fc 

[0070] *HH5WT1i, 4*y4 ^yf-ya 
y&tCfcO t'-^j&g** 1X10 1 8 atoms/cnP WN'yfX 
;i— x h 0 9 tJftftr* . ttz. *iA#xt2B 

F 2 , JoilSffililOkeV „ F-Xmt IX 10" 3 atoms/cm 2 

bth. 

I o o 7 1 ] fris, 04 (b) Ttisgawc^yf-xA' 

[007 2] fcfc, 3 y£«fc**l/CI5B:S 

etaassrasftrfi. »oigj&t;i5xio i8 ~ ixio> 9 a 

tons/cm 3 k^6«(=jjaillfttt*iiHrfS. ^^T'(±20 

[ 0 0 7 3 ] £ o LTJB«3*l*TOHHffitt4 10,4 
1 l<o-Sf (f-+*A«j«W*i:ijW-*ll«>li») «ft 
CNf^*;HMOSFET<7)LDD (Lightly doped 
drain ) WAt LXmSfi. (04 (C) ) 

[0074]^(3 N N^-v^SMOSFETi^|>M 
mi^ i Jxh^X^4 12X'mo. ZLXUiSXh^Z 
94 12*mtfLLiZt>. isVzymttZttlX <1 1 

0 > Wjjftfrt> u ySrasjp Lx^yf-xiv-x y >yn- 

4 13tJ«W4. 

[0075] *§3tw-m s 4 ^-y4 yt-xa 

yfttJ: 0 t-^illft* 4 lXl0i 8 atoms/cm3 
mtff-tl.. 4^. &A#XttPH3 s MSffiilOkeV 

. H-Xl;(i lXlO^atoras/cra 2 k1"l>. (05 

(A) ) 

[0076] ?yc, y'j3 y£«fc*t LT { JHTSfi t 
jKaySrSjainU ftfcPf-v*;I^MOSFETOLD 
Dffli^t UTWet-67IC1MWI4 14, 415 SrJFM 

(05 (B) ) 

[ 0 0 7 7 ] 05 ( B ) <0«fflW«ff fe^ifc . <XtcBKt 

4 h'<7^-;P4 1 6, 4 1 7*»JS"*N&. (05 
(C) ) 

[00 78] <^fc. HtXPf-^^MMOSFETi^: 
&I^l/y'Xb7^^4 18T'Sv\ atS^ 1X10 2 » 
atoms/ctf <r>W&.XW3!Nr?h. Z o LXV—Xffl&4 1 
9. Fl-4 y®iS4 2 OaWttftSfU ^4 V^x—iVA 

1 6»TfcttLDD<a«4 2 1 (06 
(A) ) 

[0079] ^rfc. V-X/KV4 ymmB&? tM 
ion: 2.0.1 .4 



(7) 

1 1 

[0080] McNf-v^USMOSFETi: 
ts:h%.mu : J^h^^A 2 2T?gi,\ #ny£ lx 
lO^atoms/W (nW&X^M-fh . <L 5 LT h*W 
$4 2 3, V-^ffl«4 2 43Wg|RSil, 1M K«>*- 
;M17^TKU±LDDffl«4 2 5jWBfi£3;flS. (0 
6 (B) ) 

[ 0 0 8 1 ] 06 ( B ) «R|fcW»A)<Utfe, fS£fc(i 

i/— 9»-fcj:*r--7WHifctfv\ aamLfc^FttliKo io 

[0082] y-X/ K W >1IWWffiH!«bWR7 Lfc 

£>, ^-^y^$:^t-cr--^s^fi : v\ y-x/ 

[0083] at, fllSH&KU£4 2 7 SrffMU 3 y? 
j?h*-/l'«:HWt'Cy-^«fl54 2 8 s 429. 20 

[0 0 84] KLhOllBrlSlcioT, 06 (C) fc* 
tSBrCMOSEHBSrfcS IWCMOS 
®fttiN^-v*/HL P^^rt^OWMOSFETt 

[0085] tntm 3 ) *mm»t, v%m 

■snmiz^xmizm^xmrn-h. 30 
[0086] muza^x. 7oo#^y:jya$, 7 

0 lfcHi(cy-;MMto^J&3*i*mti (H+Tfcty- 
x«W k K»t l > , 7 0 2 lif&t Ki^-f vfflHWflBjS 

(0+-c-j4km y^itetrri)) x-h 

m (0t5W) VB&ZtitittBXhZ . 
[00 87] Z.C0$MX'>' ] J3ym£.7 OOHttVX 

< 1 1 o> yyyyf-iy^yi.zi. 

XBFz Ja31iEl0keV . K-XM3 X10 13 at 40 

oms/cm 2 k~$h. 

[ 0 0 88 ] Z o LXffi$LZiXi>^yl-X)V-X Y >yA 
-7 0 3 TOfiftaKO 1XW 8 atoms/cm 3 fc 

sStS^tCtafiP^n. *<DigJ£t-?li^'J;jyS&7 0 
0<0$lffl#>£>$l£30~100 nm^©Hl*lT'^10~20nni^ 

[00 89] ifz. yVoy&wmtztiLmh*** 
iTOMM *v<wml%>WSMSL (Xteixium.) k 50 
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[0090] z\<r>w,z^mm\<r>wmt. f-**y yy 

fcSftfciftKTn 7 r -f yPT'A'yf-X^-X h y A' 

[0091] chjs^4 ] y-f hm®£ 

Bf&itimzyj b^mnfrwwnfrfr^miiJxy 
&m\t?&%&<omt,z^xm8&m^xmwth. m 
stfcux, sooii^ynyg®, 8ouiaty- 

x«KjW»SS*i*1R* (H4"-C{iy-^*«4:iaaW 
i>) , 8 0 2tef£(CKWym$*«**ll>eH$ (0 
+-CliHWy|R«i:aaiW4) , 8 0 3«i^M hm® 

[0092] HJfcCT 1 T'fi03 
t)WLfe«im < 1 *> 2^[6]cr) <l l 0 > 

4. 

[0093] *nm\x'mkizv-xmmBi&zti& 
m®8o imfrt>w&®4*y*wm- &ti#>. ««s 

n^NVf-X^-X h 7A-8 0 4{408 tzifrtW&B 
W^^yf-x^-x h 7A-8O 4 a> 

[0094 ] *mW\<r>WM®,b1- h t . fffllM * 

ynmmizmrtft i&t& < & s ^^xyu 

IBI^^Jirr^t^y^X^-Xb-yA-S 04fc h'lx 
4 yjl$8 0 2 i: aWS-f S i t tf^WXMRMtpZffi 
<z\ktfX-Z&. 

[ 0 0 9 5 ] § 4>(c, y-xn® 8 0 1 1& Uz^y^f- 

X71/-X h >y>N- 8 0 4 14, * -V */WBj£fR«8 05 k 
H l^-f y^8 0 2 1 Oj££ST(M h ^ Wtt 
<t -5 tfc y -x^iS^ i: 91 § 

[009 6] [»|5)W»IC« 
LX»h£Z<&m*&Jl (MOSFET&^tLT 

■rs. 

[0097] Wifcf . 7Vf-yr±K:«8MkS<ifcR I 

scrn-t7t, ASic7Dt7^-7^orD 

ion: 2.0.1 .4 
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%3@»£>&$«tt8g (HS#€!S. PHS. ^AM^a 

[0098109 iz^i-coit. U fuy'n-t ^<n- 
WVS> h,H9 n/n-fe >y -^lijftSWfctiC P U 3 T 
1 1, RAMI 2, tn-yfayhn-y 1 3. **>y 

y^-7x-xi 6. i/0;K-r- 1 7^*>£>fif 

j£§ft£„ 10 
[0 0 9 9] 49», i9l:St7^^o7n*7WS 

[oioo] l^u ifwKiatffis^-rs^^^nr 

n-t-y^-Cft-oTt+ffittT^flg-r^WfilC (Inte 
grated Circuit) 18T&1. IC18ti^#f77- 

[0 1 0 1] *Lt\ ^fi*f771 9±«£§ 
MOSFET20 (N^jM-SB) . 2 1 (Pf-**/l' 

h. 

1 0 1 0 2] *HttWt^t3tv>f ?a7n^7 

wmu. it, mm (mm*?mim) <nwwm> 
z3.-?%t'i>mfbixz>. 30 

[0 10 3] ^fMJfcjflJJBUrMOSFET 



1 4 

[0104] 

x h <y y t-fl|Ji«rfRffl LfcMO S F E TKfc It* *•+ * 

[0105] *<m&. m-^vm&vmt-btu 

flWftofcMO S F ETi9®t&Z t * J T'# £ . 
[0 10 6]-5-L-C. #ISfW!£fflfflUcMOSFET 

[EB«fS#^iKBj1] 

[0 1 ] *B3MI|tf)MO s f ET«ft*BMW-*fc 
«>tf)0. 

[02] ft*cr>MOSF ET ffimmWtZtztbCD 
0. 

[03] mi^*y<»nig<omT£5j^m 

[04 ] MmWVMO S F ET^f^XSSr^-f- 
0. 

[05] *E»B^MOSFET«0f«Xg^^t- 
0. 

[06] ttmWcoMOSFETcr>{mm.£*i- 
0. 

[07] ^it^ Jtvnm&invim-ziFt m. 

[08 ] ^tt«j>f tynmjnjMcow^z^-tm. 

[09] *^»8S^>-W^tH. 
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